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We propose a high-sensitivity Space Vlllll mission as a successor to the VSOI’
and Itadioastron missions that will he flown  in the late 1990s. ‘1’his future mission
has science goals similar to those of the lntcmational V14111  Satellite (lVS) that was
pro])osed in Llle late 1960s. It will take advantage ofsigllific.a~lt  technology advatlccs
in the last five years to enable a mission with a total cost expected to be less than
$500 mil]io]].

‘1’hc most ilnportallt, attribute of the ])roposed missio]l  will bc a greatly CJI-

llaJlcd sensi t iv i ty .  in terferometer  base]incs to the same grc)und  radio tclcscoIJcs
as those used by VSO1’  and l{adioastron will ])roducc a factor-o f-.5O sensitivity cn-
llanc.enlcnt  over those missions at frequencies of 1.6, 5, and 22 Gllz, with coverage
of the 43- C~1174 hancl  also likely. ‘1’hc highly smlsitiw celltirlletcr- lv:lvcle]]gtl]  mission
i s  ])rcfcrrcd o v e r  onc opcrat,illg  at much sliorter wavelmlgths  I)ccausc of  tllc much
g r e a t e r  cxI)cnsc of  cons t ruc t ing  a  sI>acc radio telcscopc (altd c.o-olmmvin: gIc)uIId
LelescoI)es)  with sufficient srmitivity at, frequencies of 86 GIIz and lligllcr.  ‘Jibe lligb
sensitivity would be achieved by (1 ) orbitit]g a tclcsco]~c  in the 30-111 class, compared
to the 8- ]0-m arltcnnas o f  VSO1’  aJld ILadioastroJ~; (2) llla]iiJlg use o f  a  d a t a  r a t e

o f  1- 2 G i g a b i t / s  inslcacl of the 12&hlcgabil/s rate for tl)c  1990s  m i s s i o n s :  al~d (3)
flying cryogenically cooled receivers providing total systeln t,cnl])craturcs of 10-20 K,
co]nparcd to values of 70-200 K for  V,SO1’ aJld liadioastron. ‘J’llc technologies ncc-
cssary for these improvements arc available now, or will be in tl]c very near future.
A n t e n n a  t e c h n o l o g y  i s  dmcribecl ia tbc paper by lt. l’rccla]lcl  in this session, and
tllc data-recording and correlation capal~i]ity will  exist in tile Marli IV V1, II1 systcm
that has been dcvclo]>ml  by the llaystacli Obscr\wt.ory with some contributions from
tl]c’ ~urol>can \r], I]] h~ctwork.  SOJIIC  tcc}]Jlo]ogy  dcvcloljmmlt  w o r k  Sti]]  i s  n e c e s s a r y

for tile required lollg-lived, space-tlualificcl, cryogenic cc)olit]g systc]ns.

“1’he root- mea~]-square  noise on b a s e l i n e s  bctwwn t h e  s])acccraft  all(l a  25-11-1

~roull~ tclcscow  ~vill  l~c lCSS tha]l I IIIJY,  and will l)c 0 . 2 -  0 . 3  mJy for  ground tcle-
SCOI)CS i~) the 1 0 0 - m  c]ass. SuciI noise lcl’cls  will allow map], ing of the centimetcr-
wavelcmgth  radio emission (i]lcludillg  I)olarization)  of active galactic nuclei at, a reso-
lution of 0.1 mi]liarcseconcl  with cxtrcmcly high sensitivity y and dynamic range. ob-
scr~’ations of tllc cores of nearby, lol!~-ijri glltlless-te  ]r]])rratllrc ext,raga]actic sollrccs
such as  Seyfcrt galaxies  wi l l  bc possihlc on scales at or be low the  sizes of  the i r
accretion disks. A nu]nbcr of extragalactic water masers will bc accessible, with
(Ic’tcrllli]latioll of statistical parallaxcs of those objcck leacling  to ill] i]t]provcd va lue
for 11 ubble’s  constant. ‘J’]le 10TV noise lcve]s  a lso  \vi]] (> Jlab]c  obscrvatioJ]s  of r a d i o
stars ill both their flaring and quiescent states,


